In order to approach optimal micropropagation of Hypericum perforatum, it will be necessary to optimize shoot proliferation stage in in vitro culture. This study was conducted to investigate the effects of different concentrations of B group vitamins; Thiamine HCl, Pyridoxine HCl, Nicotinic acid (control and 100 fold of MS) and Sucrose (30 and 40 g.l -1 ) on shoot proliferation. For this purpose, Stems with one node were taken from in vitro shoots and cultured on MS medium. All cultures kept at 16h light/8h photoperiod and 25 ±2 o C in growth chamber. Results showed that the highest number of shoots and leaves were achieved when explants cultured in media containing 40 g.l -1 sucrose with 100 fold of MS vitamins. The highest shoots and leaf length were obtained with medium supplemented with 30 g.l -1 sucrose. Nicotinic acid concentrations had an important role in length of the leaves. The highest number of nodes achieved in the media containing 40 g.l -1 sucrose with both concentrations of Nicotinic acid. After two month growing plantlets, light (LGN) and dark glands number (DGN) were counted. Maximum number of LGN was observed in the media containing 30 g.l -1 sucrose with 100 fold of Thiamine and Pyridoxine. However, The Highest number of DGN achieved in the media containing 40 g.l-1 sucrose with 100 fold of Thiamine or Pyridoxine. Increasing of sucrose and vitamins concentrations were efficiently improved in vitro proliferation and some morphological attributes without negative side effects. Therefore, use of high levels of sucrose and vitamins were useful on micropropagation of Hypericum perforatum.
INTRODUCTION
Hypericum perforatum L. (St. John's wort) has been received considerable interest worldwide due to its biochemical characteristics and unique secondary metabolites (Radusiene and Bagdonaite, 2002; Gadzovska et al. 2005) . It is a well-known traditional medicinal plant that has been used for centuries for the treatment of several diseases, such as skin lesions, eczema, burns, inflammations and some psychological disorders (Barnes et al. 2001; Sanchez et al. 2002) . This feature is obviously attributed to the presence of a broad spectrum of secondary metabolites, mainly naphtodiantrons and phloroglucinols (Cellarova et al. 1994) . In particular, aromatic polycyclic diones, such as hypericin and pseudohypericin have an interest as their antiviral, anticancer and antidepressant activities that have been documented previously (Sanchez et al. 2002) . To date, field grown plant material has generally been used for commercial St. John's Wort production but the quality of these products may be affected by different environmental conditions, pollutants, fungi, bacteria, viruses, and insects which can alter the concentration of medicinal metabolites (Murch et al. 2000) . In vitro systems have been reported as an effective tool for the development of genetically uniform plants (Santarem and Astarita, 2003; FarsadAkhtar et al. 2013; Mahna and Motallebi-Azar, 2007; Zolfagari-Nasab et al. 2004; Pourjabar et al. 2007) . Therefore, the application of in vitro techniques provides an approach for the production of standardized plant materials. In St. John's Wort micropropagation system has been used for producing of high-quality phytopharmaceutical for the treatment of neurological disorders (Murch et al. 2000) . Plant regeneration of H. perforatum L. has been achieved using explants such as whole seedlings or their excised parts Cellarova et al. 1994) , hypocotyl sections (Zobayed et al. 2004) and leaves, (Wójcik and Podstolski, 2007) using various types and concentrations of auxins and cytokinins. Production of secondary metabolites via plant cell and tissue cultures holds various advantages such as standardization, and production of pure medicinal compounds of biochemical and clinical research over conventional field grown plants (Pourjabar et al. 2007; Zobayed et al. 2004) . Plant cells and organ cultures have been used in the production of useful secondary metabolites in St. John's Wort (Barnes et al. 2001; Bais et al. 2002) . Kirakosyan et al. (2000) analyzed the relationship between biosynthesis of hypericin and in vitro development of differentiated structures in H. perforatum. The biosynthesis of hypericin seems to be strictly linked to the differentiation of black globules in the leaves of H. perforatum (Zdunek and Alfermann, 1992; Briskin and Gawienowski, 2001 ). Histological and ultrastructural studies have also indicated the presence of black globules in the stem and petals (Farsad-Akhtar et al. 2014) . Morphological changes induced by carbon source and hydrolyzed casein were observed in H. perforatum callus culture . The aim of the present study was to evaluate the effects of different concentration of vitamins and sucrose in shoot induction in in vitro culture of H. perforatum for optimization of micropropagation.
MATERIALS AND METHODS

Plant materials
The sterile explants from stem segments were prepared in the Tissue Culture Laboratory of Horticultural Sciences, University of Tabriz. Each explant had 2 nods and were cultured on MS medium supplemented with 0.5 mg × l -1 BAP to induce the shoot. The culture was maintained at 22±2°C under photoperiod 16 h light/ 8 h dark for 1 month.
Media
The medium includes eight concentrations of MS vitamins: Thiamine (0.1 and 10 mg × l -1 ), Nicotinic acid (0.5 and 50 mg × l -1 ) and Prydoxine (0.5 and 50 mg × l -1 ) and two concentrations of sucrose (30 and 40 g × l -1 ). After one month number of shoots and leaves, length of shoot and leaves, light and dark gland number recorded. Data obtained from this study were analysed using SPSS software Ver.16. Comparison of means was done by using Duncan ' s multiple range tests at the 5 % probability level.
RESULTS AND DISCUSSION
In all culture media, axillary shoots induction from the bud were initiated after two weeks (Fig. 1 ). Dark glands appeared on leaves in each media and the number of them was different (Fig. 2) . Produced shoots were growth and formed plantlet (Fig. 3) . 
Shoot number
The shoot number was significantly affected by different concentration of sucrose and vitamins and their interaction. The highest shoot number was achieved when explants cultured into media containing 100 fold of MS vitamins (Thiamine: 10 mg × l -1 , Nicotinic acid 50 mg × l -1 , Pyridoxine: 50 mg × l -1 ) (Fig. 4) . The shoot number significantly affected the interaction of Thiamin ×Nicotinic acid, Thiamin × Pyridoxin. Roest and Bokelman (1975) have shown that the MS vitamins have improved shoot induction in Chrysanthemum morifoliu. They showed that there is no shoot induction in treatments without vitamins. In potato, increasing vitamins concentrations have improved the shoot induction . Vitamin concentrations in the media are important to improve the morphogenesis and they completely relate to the plant types and other medium components (Abrahamian and Kantharajah, 2011) . It is necessary to use vitamins in culture media, however the concentrations of vitamins are less and in the media without vitamins the quality and quantity of growth decrease. Pyridoxine was affected the shoot numbers (p<0/01). Kazemiani et al. (2011) have reported that the increasing pyridoxine concentration, improved the shoots number in Potato callus cultures. In all treatments with 40 g × l -1 sucrose, the axillary shoots were observed in highly compact. Increasing the sucrose concentration cause the highest number of shoots (Fig. 5) . In Alocasia amazonic, the highest number of shoots was obtained in 6 and 9% sucrose (Jo et al. 2009 ). In Chlorophytum arundinaceum, the best shoot induction was obtained in modified MS media with 4% sucrose (Samantaray and Maiti, 2010) 
Shoots length
In all cultures, the axillary shoots were growing, but in 30 g × l -1 , the length of shoots were higher than 40 g × l -1 sucrose (Fig. 6 ). The Shoot length was significantly influenced by sucrose concentration and Nicotinic acid, Thiamin concentration and their interaction (Fig. 7) . The maximum shoot length was observed on 30 g × l -1 sucrose with 10 mg × l -1
Thiamine, 50 mg × l -1 Nicotinic acid (100 fold MS concentration). Results showed that the increasing sucrose concentration causes the highest number of shoots, but avoided increasing the length of shoots. When sucrose concentration increased, BAP increase the apical dominance and the shoot number. Increasing Thiamine and Nicotinic acid concentration significantly affected the shoot length. Thiamine improved the growth in culture media (Hall, 1999) . In peanuts embryo cultures, 0.01 mg × l -1 Nicotinic acid increased the length of shoots and they were 3 fold higher than media without Nicotinic acid after four weeks (Barwale and Widholm, 1986 ). In our cultures the highest shoot length (7.37 cm) observed in media containing 30 g × l -1 sucrose with 100 fold MS vitamins after two months (Fig. 8) . 
Leaves number
ANOVA Table showed that the sucrose concentration and vitamins and their interaction significantly influenced the leaves number. The highest leaves number was obtained in 40 g × l -1 sucrose with 100 fold MS vitamins (Fig. 9) . Increasing sucrose and vitamin concentration, improved the growth and caused the optimum number in this culture. 
Leaf length
In Hypericum perforatum, biological compounds such as hypericin and psedohypericin are localized in smaller glandular structures on the leaves and the length of leaves is important in flavonoids concentrations . Increasing in sucrose concentration influenced leaves number in 40g × l -1 sucrose but the leaf length was less than 30 g × l -1 sucrose. There are some reports about carbon source effect on plant morphogenesis in vitro cultures (Motallebi-Azar and Fuentes et al. 2000; Karhu, 1997; George, 1993) . When the medium supplemented with 30 g × l -1 , the highest leaves length was obtained correlated with Thiamin and Nicotinic acid concentrations. After two months, the highest length was 5.3 mm in 30 g × l -1 sucrose with 100 fold MS vitamins (Fig. 10 ). 
Nude number
Data analyses showed that the node's number were significantly affected by sucrose and Nicotinic acid interaction. However, no significant differences were observed among different concentrations of sucrose. When the medium was containing 40 g × l -1 sucrose with 10 mg × l -1 Thiamin, 50m g × l -1 Nicotinic acid (100 fold MS) and 0.5 mg × l -1 Pyridoxine the highest number of nods were obtained (Fig. 11) . A thiamin necessity in in vitro cultures observes specially in cytokine deficiency. Nicotinic acid and pyridoxine is necessary in Haplopappus gracilis in vitro culture (Abrahamian and Kantharajah, 2011) . 
Ligth glands number
The ligth glands are located on leaves in Hypericum perforatum and have some flavnoieds (Curtis and Lersten, 2002) . Light glands were significantly influenced by vitamin concentrations and sucrose interactions (Fig. 12) . The highest number of light glands were obtained in the media include 30 g × l -1 sucrose correlated with high Thiamin and Pyridoxine concentrations (Fig. 13 ). There were 1.97 light glands on 1mm 2 each leaf. Thiamin improves the secondary metabolite synthesis in plants (Abrahamian and Kantharajah, 2011) . Light glands have oils and Hyperphorin (Farsad-Akhtar et al. 2014) . So, it is important to use Thiamin in Hypericum in vitro cultures. 
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Dark glands number
Hypericum species have some biological compounds like naphtodiantrones. Red-pigmented dots, characteristic for hypericin first, were observed in developing shoots and corresponding to oil glands on leaf surfaces (Curtis and Lersten, 2002) . Biosynthesis of hyperlinks is connected with the morphogenesis and the formation of dark red colored oil glands on the leaves of the intact plant (Zdunk and Alfermann, 1992) . ANOVA table showed that number of dark glands was significantly influenced by vitamins combinations and sucrose interactions. The highest number of dark glands was obtained when explants were cultured in media containing 40 g × l -1 sucrose and correlated with high Nicotinic acid concentration (Fig. 14) . The morphogenesis related with carbon source and sucrose is the commonly applied in in vitro culture. In addition vitamins are necessary for enzymatic systems. Increasing vitamin concentration in media supplemented with 40 g × l -1 sucrose improved the dark glands number (3.8 on 1 mm 2 each leaf). Farsad- Akhtar et al. (2014) reported 0.3 dark gland number in Hypericum perforatum in vitro culture supplemented with growth regulators. Also reported, there were significantly relate between dark gland number and Hypericin content in Hypericum perforatum. 
CONCLUSION
Optimisation of shoot induction and an increasing glands number in in vitro cultures are controlled by different factors including: carbon concentration, vitamin concentrations and other growth regulators. Using different concentrations of sucrose and vitamins showed that high levels of sucrose and vitamins had positive effects on shoot induction and gland formation. The using of the high levels of sucrose had a negative effect on shoot length. Therefore, the using of 30 g × l 1 sucrose was useful to shoot and leaves length. Increasing of vitamin concentrations was improved efficiently dark and light gland number in in vitro culture.
